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A BIBLIOGRAPHY OF ATRAZINE
AND ITS SIMPLE DEGRADATION PRODUCTS

IN THE ENVIRONMENT

By Paul D. Capel

ABSTRACT

Citations from the scientific literature on the environmental behavior and occurrence of 
atrazine and its simple degradation products were obtained from three computerized bibliograph 
ic databases: Chemical Abstracts Service, Selected Water Resources Abstracts, and Agricola. 
More than 2,500 citations were categorized by environmental process, occurrence, analysis, toxici- 
ty or physical/chemical property.

INTRODUCTION

Agricultural chemical contamination of surface and ground water is a topic of current 
concern. Agricultural chemicals have been observed in all components of the hydrologic cycle, 
establishing a need for research into their environmental fate and transport.

Atrazine (2-chloro, 4-ethyl-amino, 6-isopropyl-amino-s-triazine) provides an excellent 
environmental surrogate of other herbicides. It has the appropriate set of physical and chemical 
properties to allow its movement within and between all environmental compartments (air, rain, 
soil, surface water, biota, ground water, and so forth). It also has a sufficiently wide range of 
environmental half-lives to allow for its potential movement and subsequent observation in these 
compartments. Atrazine is also the most common organic contaminant in ground water in the 
mid-continent of North America (Chen and Druliner 1987, Detroy and others 1988, Klaseus and 
others 1988) and is the second most popular herbicide in use (Gianessi and Puffer 1988). There 
fore, a growing number of studies, both within and outside of the U.S. Geological Survey's Water 
Resources Division, focus on the environmental behavior of this triazine herbicide (Burkart and 
others 1988).

To help facilitate the current and future research on nonpoint source contamination by 
agricultural chemicals, an extensive search of the scientific literature was performed for atrazine 
and its simple degradation products by means of computerized library databases (table 1). More 
than 5,000 citations in the scientific literature on these chemicals were found in computerized 
searches of three bibliographic databases: Chemical Abstracts , Selected Water Resources Ab 
stracts, and Agricola. About half of the citations were eliminated from this bibliography as having 
limited usefulness to environmental studies based on examination of the citation's abstract and 
title or title only (whichever was available). The eliminated citations were directed strictly toward 
the agricultural usefulness of atrazine.

Use of trade name* in tlu» report it for identification purpowt only and doe* not conftitute eadonement by the US. Geological 
Survey.



The remainder of the citations were organized into categories (table 2). The first major 
category (Environmental Processes) includes the physical, chemical, and biological processes that 
control the transport (movement within an environmental compartment), transfer (movement 
between environmental compartments), and transformation (change in the chemical structure) of 
atrazine and its simple degradation products. The second major category (Environmental 
Observations) includes citations of observations of atrazine and its simple degradation products in 
the major environmental compartments. The third major category (Miscellaneous) includes other 
topics such as analytical methods, physical/chemical properties, toxicity, and the degradation 
products.

Each citation is composed of (1) a bibliographic reference, (2) language of the article, (3) 
keywords assigned to the citation in this bibliography, and (4) the data base reference number. 
Reference numbers for citations from the Chemical Abstract Service begin with CA; those from 
the Agricola data base begin with CAIN, CAT, OWRT, or IND, and those from the Selected 
Water Resources Abstracts data base do not have a reference number listed

This is not an exhaustive bibliography of atrazine and its simple degradation products, but it 
contains the works which will be most accessible to the researchers. The citations are those which 
were available from the computerized library systems at the end of 1988.
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Table 2.--The categories used in this bibliography

I. Environmental Processes 

A. Transformation Processes

Biodegradation/Biotransformation 
Hydrolysis/Chemical Reactions 
Photolysis

B. Transfer Processes

Volatilization
Uptake by Biota
Sorption/Partitioning 
Associations with Humic Material 
Associations with Plant Material 
Associations with Surfactants 
Sorption to Resins 
Sorption to Sediments 
Sorption to Soil

C. Transport Processes

Leaching
Runoff
Field Residuals

n. Environmental Observations

Atmospheric Observations
Drinking Water Observations
Ground Water Observations
Surface Water Observations
Waste Water Observations and Treatment

HI. Miscellaneous

Analytical Methods/Quantification 
Degradation Products 
Miscellaneous Environmental 
Physical/Chemical Properties 
Toxicitv
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Proceedings, p. 92-97.
English.
Toxkity,Uptake by Biota.
CA80(15):78934d.

Thompson, L., and Slife, F. W., May 1970, Root and foliar 
absorption of atrazine applied postemergence to broadleaf 
weeds: Weed Science, v. 18, no. 3, p. 349-351. 
English.
Uptake by Biota. 
CAIN 709051465.

Thompson, L. J., and Slife, F. W., 1969, Foliar and root
absorption of atrazine applied postemergence to giant
foxtail: Weed Science, v. 17, no. 2, p. 251-256.
English.
Uptake by Biota.
CA71(l):2421c. 

Topp, E., Scheunert, I., Attar, A., and Korte, F., 1986, Factors
affecting the uptake of carbon-14-labeied organic chemicals
by plants from soil: Ecotoxicology and Environmental Safety,
v. 11, no. 2, p. 219-228.
English.
Uptake by Biota.
CA104(23):201848x.

Travis, C. C, and Arms, A. D., 1988, Bioconcentration of 
organics in beef, milk, and vegetation: Environmental Science 
and Technology, v. 22, no. 3, p. 271-274. 
English.
Uptake by Biota. 
CA108(ll):93226q.
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Veber, K., Zahradnik, J., Breyl, L, and Kredl, F., 1981, Toxic 
effect and accumulation of atrazine in algae: Bulletin of 
Environmental Contamination and Toxicology, v. 27, no. 6, p. 
872-876. 
English.
Toxicity.Uptake by Biota. 
CA96(9):63916f.

Virmani, M., Evans, J. O., and Lynn, R. L, 1975, Effects of s- 
triazine, carbamate, urea, and karbutilate herbicides on 
growth of fresh water algae: Chemosphere, v. 4, no. 2, p. 65- 
71.
English.
Toxicity.Uptake by Biota. 
CA83(13):109472v.

Vostral, H. J., Buchholtz, K. P., and Kust, C A., 1970, Effect 
of root temperature on absorption and translocation of 
atrazine in soybeans: Weed Science, v. 18, no. 1, p. 115-117. 
English.
Uptake by Biota. 
CA72(21):110162y.

Walker, A., 1972, Availability of atrazine to plants in different 
soils: Pesticide Science, v. 3, no. 2, p. 139-148. 
English.
Uptake by Biota,Sorption to Soil. 
CA77(9):57483d.

Walker, A,, 1973, Vertical distribution of herbicides in soil and 
their availability to plants. Treatment of different 
proportions of the total root system: Weed Research, v. 13, 
no. 4, p. 416-421. 
English.
Uptake by Biota. 
CA80(15):79057g.

Walker, A., 1973, Vertical distribution of herbicides in soil and 
their availability to plants. Shoot compared with root 
uptake: Weed Research, v. 13, no. 4, p. 407-415. 
English.
Uptake by Biota. 
CA80(15):79056f.

Walker, A., and Featherstone, R. M., 1973, Absorption and 
translocation of atrazine and linuron by plants with 
implications concerning linuron selectivity: Journal of 
Experimental Botany, v. 24, no. 79, p. 450-458. 
English.
Uptake by Biota,Associations with Plants. 
CA79(5):28299j.

Walker, A., 1971, Effects of soil moisture content on the 
availability of soil-applied herbicides to plants: Pesticide 
Science, v. 2, no. 2, p. 56-59. 
English.
Uptake by Biota. 
CA75(3):19084a.

Webster, H. L., 1969, Response of plants to atrazine-dexon 
combinations and the influence of dexon on the absorption, 
distribution, and metabolism of atrazine by plants, 
Dissertation submitted in partial fulfillment of Ph.D. 
requirements, North Carolina State University, Raleigh, N.C. 
English.
Uptake by Btota,BkxJegradation/Biotransforrnatioa. 
CA72(23):120321p.

Wheeler, H. I*, and Hamilton, R. H., 1968, Leaf concentrations of 
atrazine in cereal crops as related to tolerance: Weed 
Science, v. 16, no. 1, p. 7-10. 
English.
Uptake by Biota. 
CA68(17):77139p.

Wichman, J. VL, and Byrnes, W. R., 1975, Uptake, distribution, 
and degradation of simazine by black walnut and yellow poplar 
seedlings: Weed Science, v. 23, no. 6, p. 448-453. 
English.
Biodegradation/Biotransformation,Uptake by Biota. 
CA84(17):116584g.

Wilkinson, R. E., and Karunen, P., 1976, Influence of S-ethyi 
dipropyithiocarbamate on atrazine absorption by wheat: Annals 
of Botany (London), v. 40, no. 169, p. 1043-1046. 
English.
Uptake by Biota,Associations with Plants. 
CA86(l):986b.

Wolf, D. C, and Jackson, R. L., August 1982, Atrazine
degradation, sorption, and bioconcentration in water systems: 
Publication No. 87, PB83-150151. 
English. 
Uptake by Biota.

Wolf, D. C, and Jackson, R. L., Atrazine degradation, sorption, 
and bioconcentration in water systems: Report, W83-01607, 
OWRT-B-062-ARK(1); Order No. PB83-15015L 
English.
Uptake by Biota. 
CA99(3):17978s.

Zadrozinska, J., Ludwicki, J. K., and Klosinska, J., 1985, 
Determination of residues of triazine herbicides in plant 
material: Roczniki Panstwowego Zakladu Higieny, v. 36, no. 4, 
p. 313-321. 
Polish.
Uptake by Biota,Analvtical Techniques/Quantification. 
CA105(3):20341b.

Zero, M., 1973, Residues of simazine and atrazine in certain 
fruits and vegetables: Roczniki Panstwowego Zakladu Higieny, 
v. 24, no. 4, p. 41^417. 
Polish.
Uptake by Biota. 
CA81(5):2423Sd.

Zhirmunskaya, N. M., and Kol'tsova, S. S., 1973, Permeability of 
barley root cells for the herbicide atrazine: Fiziologiyu na 
Rasteniyata, v. 20, no. 1, p. 151-157. 
Russian.
Uptake by Biota. 
CA78(19):120151g.
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Zhirmunskaya, N. M., and Kol'tsova, S. S., 1975, Mekhanizm 
Deistviya Gerbitsidov, (Doklady Simpozium), 1971, p. 83-90. 
Russian.
Uptake by Biota. 
CA85(15):104983u.

Zhirmunskaya, N. M., Shapovalov, A. A., and Ovsyannikova, T. V., 
1982, Determination of carrot permeability to several 
herbicides and growth regulators: Fiziologiyn na Rasteniyata, 
v. 29, no. 6, p. 1176-1181. 
Russian.
Uptake by Biota. 
CA98(9):67039m.

Zhirnumskaya, N. M., and Kol'tsova, S. S., Jan/Feb 1973, A study 
on permeability of barley root cells for herbicide atrazine: 
Fiziologiyn na Rasteniyata, v. 20, no. 1, p. 151-157. 
Russian. 
Uptake by Biota.

Zhukov, Y. P., and Karpukhina, N. S., 1974, Atrazine content in 
corn and pea shoots under various nutritional conditions: 
Doklady TSKhA, v. 198, p. 77-80. 
Russian.
Uptake by Biota. 
CA82(13):81411c.

Zhukov, Y. P., and Karpukhina, N. S., 1982, Content and 
distribution of atrazine in plant organs in relation to 
mineral nutrition conditions: Izvestiya Timiryazevskoi 
Sel'skokhozyaistvennoi Akademii, no. 5, p. 70-75. 
Russian.
Uptake by Biota. 
CA97(21):176900k.

Zsoldos, F., Haunold, R, and Vashegyi, A., 1986, The effects of 
phosphate supply on uptake of potassium ions, 2,4-D and 
atrazine by wheat and maize: Physiology Plantarum, v. 68, no. 
1, p. 154-158. 
English.
Uptake by Biota. 
CA105(21):190077n.
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Bobyr, L. R, Batal'kin, G. A., Bulgakova, M. P., Epishina, L. 
A., Prikhodko, L. A., Stepchenko, L. M.» and Khristeva, L. 
A., 1984, Proceedings of the International Peat Congress, 
7th, p. 106-117. 
English.
Associations with Humic Material. 
CA104(5):30351y.

Bulgakova, M. P., and Prikhod'ko, L. A., 1983, Effect of 
physiologically active humic substances and mineral 
fertilizers in decreasing the inhibitory action of herbicides 
on crops sensitive to them: Guminovye Udobreniya Teoriya i 
Praktika Ikh Primenehiya, p. 14-18. 
Russian.
Associations with Humic Material. 
CA101(21):186036y.

Chassin, P., Catvet, R., and Terce, M., 1981, Symposium on the 
Theory and Practice of the Use of Soil Applied Herbicides: 
Proceedings, p. 10-17. 
French.
Sorption to Soil Associations with Humic Material. 
CA97(21):176914t.

Chassin, P., Calvet, R., and Terce, M., 1980, Adsorption 
mechanisms of atrazine by calcium humates: C R. Seances 
Acad. Sci., Ser. C, v. 291, no. 6, p. 165-168. 
French.
Associations with Humic Material. 
CA94(5):26132k.

Dell' Agnola, G., Ferrari, G., and Nardi, S., 1981, Antidote 
action of humic substances on atrazine inhibition of sulfate 
uptake in barley roots: Pesticide Biochemistry and 
Physiology, v. 15, no. 2, p. 101-104. 

  English.
Associations with Humic Material. 
CA95(3):19291d.

Dunigan, E. P., and Mclntosh, T. H., May 1971, Atrazine-soil 
organic matter interactions: Weed Science, v. 19, no. 3, p. 
279-282. 
English. 
Associations with Humic Material.

Fusi, P., and Corsi, R., 1967, Influence of some electrolytes on 
the adsorption-desorption of symmetrical triazines by organic 
colloids: Ricerca Scientifica, v. 37, no. 7-8, p. 699-700. 
Italian.
Associations with Humic Material, 

j CA68(12):53636x.

GaiUardoB, P.T 1975, Sorption phenomena between two triazine 
herbicides and humic acids: Weed Research, v. 15, no. 6, p. 
393-399. 
French.
Associations with Humic Material. 
CA84(21):145938f.

Gamble, D. S., Haniff, M. I., and Zienius, R. H., 1986, Solution
phase complexing of atrazine by fulvic acid: a batch
ultrafiltration technique: Analytical Chemistry, v. 58, no.
4, p. 727-731.
English.
Associations with Humic Material.
CA104(15):124835m. 

Gamble, D. S., Haniff, M. L, and Zienius, R. H., 1986, Solution
phase complexing of atrazine by fulvic acid: a theoretical
comparison of ultrafiltration methods: Analytical Chemistry,
v. 58, no. 4, p. 732-734.
English.
Associations with Humic Materials.
CA104(15):124834k.

Gamble, D. S., and Khan, S. U., 1985, Atrazine hydrolysis in 
soils: catalysis by the acidic functional groups of fulvic 
acid: Canadian Journal of Soil Science, v. 65, no. 3, p. 435- 
443.
English.
Associations with Humic Material,Hydrolysis/Chemical 
Reactions. 
CA103(21):173931c.

Gilmour, J. T., and Coleman, N. T., 1971, s-Triazine adsorption 
studies: calcium-hydrogen-humic acid: Soil Science Society 
of America, Proceedings, v. 35, no. 2, p. 256-259. 
English.
Associations with Humic Material. 
CA74(23):124168h.

Hance, R. J., 1974, Soil organic matter and the adsorption and 
decomposition of the herbicides atrazine and linuron: Soil 
Biology and Biochemistry, v. 6, no. 1, p. 38-42. 
English.
Biodegradation/Biotransformation^Associations with Humic 
Material. 
CA81(7):34430c.

Hance, R. J., 1969, Adsorption of linuron, atrazine, and EFTC by 
model aliphatic adsorbents and soil organic preparations: 
Weed Research, v. 9, no. 2, p. 108-113. 
English.
Associations with Humic Material. 
CA71(ll):48575j.

Haniff, M. I., 1984, The equilibrium complexing of atrazine to a 
soil fulvic acid at various pH values, ionic strength, and 
fulvic acid concentration, Dissertation submitted in partial 
fulfillment of Ph.D. requirements, Concordia University, 
Montreal, PQ, Can.. 
English.
Associations with Humic Material. 
CA102(21):180818d.

Haniff, M. L, Zienius, R. H., Langford, C H., and Gamble, D. 
S., 1985, The solution phase complexing of atrazine by fulvic 
acid: equilibria at 25 degrees: Journal of Environmental 
Science and Health, Part B, v. B20, no. 2, p. 215-262. 
English.
Associations with Humic Material. 
CA103(5):33419s.

Hayes, M. H. B., Stacey, M., and Thompson, J. M., 1968, Isotopes
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and Radiation in Soil Organic-Matter Studies, Proceedings of
the Symposium, 2nd, p. 75-90.
English.
Associations with Humic Material.
CA71(5):21090k.

Kalouskova, N., 1987, Interaction of humic acids with atrazinc: 
Journal of Environmental Science and Health Part B, v. 22, 
no. 1, p. 113-123. 
English.
Associations with Humic Material. 
IND 87024824.

Khan, S. U., and Schnitzer, M., 1978, UV irradiation of atrazine 
in aqueous fuh/ic acid solution: Journal of Environmental 
Science and Health, Part B, v. B13, no. 3, p. 299-310. 
English.
Associations with Humic Material,Photolysis. 
CA89(21):174935m.

Khan, S. U., 1978, Kinetics of hydrolysis of atrazine in aqueous 
fulvic acid solution: Pesticide Science, v. 9, no. 1, p. 39- 
43.
English.
Hydrolysis/Chemical Reactions Associations with Humic 
Material. 
CA89(l):1604z.

Khlebnikova, M. V., and Konchits, V. A., 1975, Mekhanizm 
Deistviya Gerbitsidov i Sintcticheskikh Reguiyatorov Rosta 
Rastenii i Ikh Sud*ba v Biosfere, Materialy Mezhdunarodnogo 
Simpoziuma, p. 81-85. 
Russian.
Associations with Humic Material. 
CA88(21):147341n.

L'Hopitault, J. C, and Pommery, J., 1982, Sequestering 
properties of various fractions of humic matters with 
pesticides and heavy metals: Revue Francaise des Sciences de 
1'Eau, v. 1, no. 1, p. 85-92. 
French.
Associations with Humic Material. 
CA97(10):78585s.

Li, G. C, and Felbeck, G. T., 1972, Atrazine hydrolysis as 
catalyzed by humic acids: Soil Science, v. 114, no. 3, p. 
201-209. 
English.
Hydrolysis/Chemical Reactions,Associations with Humic 
Material. 
CA77(23):150971w.

Li, G. C, 1971, A study of the interaction of atrazine with 
fractions of soil organic matter, Dissertation: submitted in 
partial fulfillment of Ph.D. requirements, University of 
Rhode Island, Rhode Island. 
English.
Sorption to Soil, Associations with Humic Material. 
CAT 81752316.

Li, G.-C, and Felbeck, G. T., Jr., 1972, Study of the mechanism 
of atrazine adsorption by humic acid from muck soil: Soil 
Science, v. 113, no. 2, p. 140-148. 
English.
Associations with Humic Material. 
CA77(3):15389x.

Means, J. C, and Wijayaratne, R., 1982, Role of natural colloids 
in the transport of hydrophobic pollutants: Science, v. 215, 
no. 4535, p. 968-970. 
English.
Associations with Humic Material. 
CA96(18):148727v.

Mueller-Wegener, U., 1983, Adsorption of chemicals relevant to 
the environment in soils. II. Binding to suspended and 
dissolved humic acids: Chemie der Erde, v. 42, no. 2, p. 111- 
119.
German.
Associations with Humic Material. 
CA99(20):163251r.

Mueller-Wegener, U., 1977, The binding of s-triazines to humic 
acids: Geoderma, v. 19, no. 3, p. 227-235. 
German.
Associations with Humic Material. 
CA88(13):84550g.

Muller-Wegener, U., and Ziechmann, W., 1980, Electron-donor- 
acceptor-complexes between aromatic nitrogen heterocycles and 
humic acid: Zeitschrift Pflanzenerhaehrung und Bodenkunde, v. 
143, no. 2, p. 247-249. 
German.
Associations with Humic Material. 
CA93(13):131902p.

Peeper, T. F., and Weber, J. B., 1976, Activity and persistence 
of atrazine, procyazine, and Vel 5026 as influenced by soil 
organic matter and clay. Proceedings of the Southern Weed 
Science Society, v. 29, p. 387-398. 
English.
Sorption to Soil Associations with Humic Material. 
CA85(9):58068z.

Perdue, E. M., 1983, Aquatic and Terrestrial Humic Materials, 
(Selected Papers from the Symposium), 1981, p. 441-460. 
English.
Hydrolysis/Chemical Reactions,Fieid Residuals,Associations 
with Humic Material. 
CA98(15):124787e.

Saint-Fort, R., and Visser, S. A., 1988, Study of the
interactions between atrazine, diazinon and lindane with
humic acids of various- molecular weights: Journal of
Environmental Science and Health, Part A, v. A23, no. 6, p.
613-624.
English.
Associations with Humic Material.
CA109(23):206732t.

Schiavon, M., Jacquin, F., and Goussault, C, 1977, Soil Organic 
Matter Studies, Proceedings of the Symposium, 1976, p. 327- 
332. 
French.
Associations with Humic Material. 
CA89(25):210397y.
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Skipper, H. D., Volk, V. V., Mortland, M. M., and Raman, K. V., 
1978, Hydrolysis of atrazine on soil colloids: Weed Science, 
v. 26, no. 1, p. 46-51. 
English.
Hydrolysis/Chemical Reactions Associations with Humic 
Material. 
CA90(13):98546p.

Sullivan, J. D., Jr., and Felbeck, G. T., Jr., 1968, A study of 
the interaction of s-triazine herbicides with humic acids 
from three different soils: Soil Science, v. 106, no. 1, p. 
42-52. 
English. 
Associations with Humic Material.

Tripathi, H. P., and Moolani, M. K., 1972, Effect of simazine and 
atrazine applied under different levels of organic matter on 
maize, and their residual effect on succeeding crops: Indian 
Journal of Agricultural Science, v. 42, no. 7, p. 604-609. 
English.
Sorption to Soil Associations with Humic Material. 
CA78(ll):68102a.

Turski, R., and Steinbrich, A., 1972, Possibilities of binding 
herbicides of triazine derivates by humic acids: Polish 
Journal of Soil Science, v. 4, no. 2, p. 119-124. 
English.
Associations with Humic Material. 
CA78(l):3161z.

Wijayaratne, R. D., and Means, J. C, 1984, Affinity of 
hydrophobic pollutants for natural estuarine colloids in 
aquatic environments: Environmental Science and Technology, 
v. 18, no. 2, p. 121-123. 
English.
Associations with Humic Material. 
CA100(6):392l6h.

Wu, T. L., Lambert, L., Hastings, D., and Banning, D., 1980, 
Enrichment of the agricultural herbicide atrazine in the 
microsurface water of an estuary: Bulletin of Environmental 
Contamination and Toxicology, v. 24, no. 3, p. 411-414. 
English.
Surfacewater Observations,Associaticns with Humic Material. 
CA92(25):210172h.
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Boehm, H. H., and Mueller, H., 1976, Model studies on the 
accumulation of herbicides by microalgae: 
Naturwissenschaften, v. 63, no. 6, p. 296. 
English.
Associations with Plants. 
CA85(9):57761h.

Calamari, D., Vighi, M., and Bacci, E., 1987, The use of 
terrestrial plant biomass as a parameter in the fugacity 
model: Chemosphere, v. 16, no. 10-12, p. 2359-2364. 
English.
Associations with Plants. 
CA108(15):126684t.

Darmstadt, G. L., Balke, N. E., and Price, T. P., 1984, Triazine 
absorption by excised corn root tissue and isolated corn root 
protoplasts: Pesticide Biochemistry and Physiology, v. 21, 
no. 1, p. 10-21. 
English.
Associations with Plants. 
CA100(ll):81157q.

Darmstadt, G. L., Balke, N. E., and Schrader, L. E, 1983, Use of 
corn root protoplasts in herbicide absorption studies: 
Pesticide Biochemistry and Physiology, v. 19, no. 2, p. 172- 
183.
English.
Associations with Plants. 
CA98(19):157923z.

Embling, S. J., CotteriU, E. G., and Hance, R. J., 1983, Effect 
of heat-treating soil and straw on the subsequent adsorption 
of chlortoluron and atrazine: Weed Research, v. 23, no. 6, p. 
357-363. 
English.
Associations with Plants. 
CA100(3):19222d.

Frear, D. S., and Swanson, H. R., 1970, Biosynthesis of S<4- 
ethylamino-6-isopropylamino-2-s-triazino)glutathione: 
partial purification and properties of a glutathione S- 
transferase from corn: Phytochemistry, v. 9, no. 10, p. 2123- 
2132. 
English.
Association with Plants,Uptake by Biota. 
CA74(5):19676z.

Freitag, D., Ballhorn, L, Gcyer, H., and Korte, F., 1985, 
Environmental hazard profile of organic chemicals. An 
experimental method for the assessment of the behavior of 
organic chemicals in the ecosphere by means of simple 
laboratory tests with carbon-14-labeled chemicals: 
Chemosphere, v, 14, no. 10, p. 1589-1616.

Chemical/Physical Properties,Biodegradation/Biotransformation,
Associations with Plants.
CA103(2S):208313g.

Huckins, J. N., Petty, J. D., and England, D. C, 1986, 
Distribution and impact of trifluralin, atrazine, and fonofos 
residues in microcosms simulating a northern prairie wetland: 
Chemosphere, v. 15, no. 5, p. 563-588. 
English.
Associations with Plants. 
CA105(25):220345t.

Jacob, F., and Neumann, S., 1987, Quantitative aspects of the 
mobility of xenobiotics: Tagungsbericht-Akademie der 
Landwirtschaftswissenschaften der Deutschen Demokratischen 
RepuWik, v. 253, no. Syst. Fungic. Antifungal Compd., p. 
229-234. 
English.
Associations with Plants. 
CA108(25):2l7768q.

Jones, T. W., and Estes, P. S., 1984, Uptake and phytotoxicity of 
soil-sorbed atrazine for the submerged aquatic plant, 
Potamogeton pcrfoliatus L.: Archives of Environmental 
Contamination and Toxicology, v. 13, no. 2, p. 237-241. 
English.
Associations with Plants,Uptake by Biota,Toxicity. 
CA100(19):152227a.

Jursinic, P., and Stemler, A., Nov 1983, Changes in 14C atrazine 
binding associated with the oxidation-reduction state of 
the-.: Plant Physiology, v. 73, no. 3, p. 703-708. 
English.
Uptake by Biota^Associations with Plants,Degradation 
Products. 
IND 83126519.

Kerier, F., and Schoenherr, J., 1988, Accumulation of lipophilic 
chemicals in plant cuticles: prediction from octanol/water 
partition: Archives of Environmental Contamination and 
Toxicology, v. 17, no. 1, p. 1-6. 
English.
Associations with Plants. 
CA108(13):107600w.

Kerier, F., and Schoenherr, J., 1988, Permeation of lipophilic 
chemicals across plant cuticles: prediction from partition 
coefficients: Archives of Environmental Contamination and 
Toxicology, v. 17, no. 1, p. 7-12. 
English.
Chemical/Physical Properties,Associations with Plants. 
CA108(9):70365v.

Khan, S. U., and Akhtar, M. H., 1983, In vitro release of bound 
(nonextractable) atrazine residues from corn plants by 
chicken liver homogenate and bovine rumen liquor Journal of 
Agriculture and Food Chemistry, v. 31, no. 3, p. 641-644. 
English.
Toxicity,Degradation Products,Uptake by BiotatAssociations 
with Plants. 
CA98(23):192994v.
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Khan, S. U., Marriage, P. B., and Hamill, A. S., 1981, Effects of 
atrazine treatment of a corn field using different 
application methods, times, and additives on the persistence 
of residues in soil and their uptake by oat plants.: Journal 
of Agriculture and Food Chemistry, v. 29, no. 2, p. 216-219. 
English.
Associations with Plants,Btodegradation/Biotransformation. 
CA94(17):133965f.

Khan, S. U., and Rautnan, B. S., 1985, In vitro release of bound 
carbon-14-labeled (nonextractable) residues from plants by 
corn leaves homogenates: Chemosphere, v. 14, no. 2, p. 209- 
214.
English.
Associations with Plants. 
CA102(19):16211p.

Khubutiya, R. A., Ugulava, N. A., and Tvalchrelidze, E V., 1975, 
Mekhanizm Deistviya Gerbitsidov i Sinteticheskikh 
Rcgulyatorov Rosta Rastenii i Ikh Sud*ba v Biosfere, 
Materialy Mezhdunarodnogo Simpoziuma., p. 114-118. 
Russian.
Association with Plants. 
CA88(21):147343q.

Kulikova, O. A., Razvodovskaya, L. V., Mel'nikov, N. N., and 
Negrebetskii, V. V., 1982, Phosphorus-containing s- 
triazinylureas: Zhurnal Obshchei Khimii, v. 52, no. 5, p. 
1108-1112. 
Russian.
Associations with Plants. 
CA97(17):144928j.

Lamoureux, G. L., Shimabukuro, R. H., Swanson, H. R., and Frear, 
D. S., 1970, Metabolism of 2-chloro-4-ethyiamino-6-isopropyi- 
amino-s-triazine (atrazine) in excised sorghum leaf: Journal 
of Agriculture and Food Chemistry, v. 18, no. 1, p. 81-86. 
English.
Biodegradatk>n/Biotransfonnarion,Assoc!ationswith Plants. 
CA72(13):65655y.

Leuthold, U., Bruechler, C, and Ebert, E., 1978, The 
distribution of agrochemicals on leaf surfaces: a methodical 
study: Weed Research, v. 18, no. 5, p. 265-268. 
English.
Associations with Plants. 
CA90(13):98406t.

Lowder, S. W., and Weber, J. B., 1979, Atrazine retention by crop 
residues in reduced-tillage systems: Proceedings, Southern 
Weed Science Society, p. 303-307. 
English.
Associations with Plants. 
CA93(ll):110817z.

Neumann, W., Laasch, H., and Urback, W., 1987, Mechanisms of 
herbicide sorption in microalgae and the influence of 
environmental factors: Pesticide Biochemistry and Physiology, 
v. 27, no. 2, p. 189-200. 
English.
Associations with Plants. 
CA106(15):115172g.

Ohori, Y., and Ihashi, Y., 1987, Foliar absorption of pesticides
using an isolated cucumber membrane: Research and Development
Review - Mitsubishi Chemical, v. 1, no. 2, p. 22-26.
Japanese.
Associations with Plants.
CA107(19):170242a.

Orwick, P. L., Schreiber, M. M., and Hodges, T. K., 1976, 
Absorption and efflux of chloro-s-triazines by Setaria roots: 
Weed Research, v. 16, no. 2, p. 139-144.
Rngjish-
Associations with Plants. 
CA84(25):175027a.

Percich, J. A^ and Lockwood, J. L., 1978, Interaction of 
atrazine with soil microorganisms: population changes and 
accumulation: Canadian Journal of Microbiology, v. 24, no. 
10, p. 1145-1152. 
English.
Uptake by Biota,Biodegradation/Bk>transfomation,Associations 
with Plants. 
CA90(5):34969w.

Phillips, R E., Egli, D. B., and Thompson, L. J., 1972, 
Absorption of herbicides by soybean seeds and their influence 
on emergence and seedling growth: Weed Science, v. 20, no. 5, 
p. 506-510. 
English.
Associations with Plants. 
CA79(l):1226w.

Price, T. P., and Balke, N. E., 1982, Characteriaztion of rapid 
atrazine absorption by excised velvetleaf (Albutilon 
theophrasti) roots: Weed Science, v. 30, no. 6, p. 633-639. 
English.
Uptake by Biota,Assotiations with Plants. 
Ca98(5):29617r.

Price, T. P., and Balke, N. E., 1983, Comparison of atrazine 
absorption by underground tissues of several plant species: 
Weed Science, v. 31, no. 4, p. 482-487. 
English.
Associations with Plants. 
CA99(l7):135425g.

Schultz, D. P., and Tweedy, B. G., Mar 1971, Incorporation of 
atrazine side-chain into amino acids of corn: Weed Science, 
v. 19, no. 2, p. 133-134. 
English.
Association with Plants. 
CAIN 719064777.

Scott, H. D., and Phillips, R. E., 1973, Absorption of herbicides 
by soybean seed: Weed Science, v. 21, no. 1, p. 71-76. 
English.
Associations with Plants. 
CA78(ll):68097c.

Shimabukuro, R. H., Frear, D. S., Swanson, H. R., and Walsh, W. 
C, 1971, Glutathione conjugation. Enzymic basis for 
atrazine resistance in com: Plant Physiology, v. 47, no. 1, 
p. 10-14. 
English.
Association with Plants. 
CA74(19):98630f.
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Shone, M. G. T, and Wood, A V., 1973, A comparison of the 
absorption and translocation of some organic molecules by 
barley roots: Annual Report of the Agriculture Research 
Council, Letcombe Laboratory, p. 45-47. 
English.
Associations with Plants. 
CA8S(9):57938w.

Strand, O. E, 1971, Effect of adjuvants on the phytotoxicity of 
foliar sprays of atrazine, Dissertation submitted in partial 
fulfillment of Ph.D. requirements, University of Minnesota, 
Minnesota. 
English.
Associations with Plants. 
CAT 80732338.

Strzelec, A, 1982, Effect of peat and bentonite added to a light 
soil on the development of microflora and rate of atrazine 
degradation: Roczniki Gleboznawcze, v. 33, no. 1/2, p. 47-59. 
Polish.
Associations with Plants,Biodegradation/Biotransformation. 
CA99(l):1762f.

Walker, A, and Featherstone, R. M., 1973, Absorption and 
translocation of atrazine and linuron by plants with 
implications concerning linuron selectivity: Journal of 
Experimental Botany, v. 24, no. 79, p. 450-458. 
English.
Uptake by Biota,Associations with Plants. 
CA79(5):28299j.

Wilkinson, R. E, and Karunen, P., 1976, Influence of S-ethyl 
dipropylthtocarbamate on atrazine absorption by wheat: Annals 
of Botany (London), v. 40, no. 169, p. 1043-1046. 
English.
Uptake by Biota Associations with Plants. 
CA86(l):986b.

Winkle, M. E, Leavitt, J. R. C, and Burnside, O. C, 1981, 
Effects of weed density on herbicide absorption and 
bioactivity: Weed Science, v. 29, no. 4, p. 405-409. 
English.
Associations with Plants. 
CA95(13):110081w.
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Associations with Surfactants

Abildt, U., and Langauer, T., 1983, Flowable heibicidal
compositions in an aqueous dispersion form: Appl. 83/4739,21
Feb 1983; US Appl. 352437,25 Feb 1982.
English.
Associations with Surfactants.
CA100(9):63506y.

Albrecht, K., and Frisch, G., 1984, Liquid pesticide composition 
in the form of suspension concentrates: Appl. 3240862,5 Nov 
1982. 
German.
Associations with Surfactants. 
CA101(19):165599u.

Allan, G. G., 1985, Sustained release compositions for 
biologically active materials: Appl. 84/108953, 27 Jul 1984; 
US Appl. 518281,28 Jul 1983. 
English.
Associations with Surfactants. 
CA102(25):216903u.

Almodovar Vega, L., and Ilnicki, R. D., Oct 1970, Enhancing 
atrazine activity with additions of mineral and vegetable 
oils: Puerto Rico University Journal of Agriculture, v. 54, 
no. 4, p. 657-659. 
English.
Associations with Surfactants. 
CAIN 719045394.

Andriska, V., Gyorffy, B., Bonnyay, P., Dombay, Z., Grega, J. M, 
Matyas, L., Nagy, J., Paviiscsak, C, and Tarpai, G., 1985, 
Plant protective composition containing stabilized ester-type 
compound: Appl. 83/2567,21 Jul 1983. 
Hungarian.
Associations with Surfactants. 
CA104(19):163750z.

Andriska, V., Monostory, A, M., Nagy, B., Tomordi, E., Nyakas, 
P., Benczik, J., Czimer, L., Horvath, A., Maljucoskova, L., 
and Ratkovszky, J., 1984, Liquid, stabilized, selective 
herbicide: Appl. 81/1994,9 Jul 1981. 
Hungarian.
Associations with Surfactants. 
CA101(l):2323k.

Anon., 1978, Agrochemical compositions: Appl. or Pr. 76/22477,23 
Jul 1976. 
French.
Associations with Surfactants. 
CA89(19):158777f.

Anon., 1977, Aqueous dispersions of insoluble solid materials: GB 
Appt 75/37837,15 Sep 1975. 
Netherlands.
Associations with Surfactants. 
CA88(26):193206v.

Anon., 1978, Heterocyclic safening agents for herbicides: Appl. 
or Pr. 76/100477^23 Aug 1976. 
Japanese. 
Associations with Surfactants.

Anon., 1975, Pesticide suspensions in aqueous salt solutions: US 
Appl. 410,797, 23 Oct 1973. 
French.
Associations with Surfactants. 
CA84(5):26911g.

Arranz, F., and Lopez Garcia, F. J., 1977, Incorporation of s- 
triazine derivatives into poly(vinyl alcohol) partially 
metalated with sodium hydroxide: Rcvista de Piasticos 
Modemos, v. 33, no. 252, p. 815-820. 
Spanish.
Associations with Surfactants. 
CA87(16):118354t.

Bahadir, M., and Korte, F., 1987, Pesticide Science
Biotechnology, Proceedings of the International Congress of
Pesticide Chemists, 6th, 1986, p. 265-272.
English.
Associations with Surfactants.
CA107(19):170478g.

Banki, L., Bendefy, L, Buczko, J., Halasz, M. G., Kadar, A., 
Radvany, B., Sere, J., Sovegjarto, O., Valovits, E., and 
Vilagi, E., 1975, Oily pesticide compositions: Appl. or Pr. 
BU-649,23 Mar 1973. 
Hungarian.
Associations with Surfactants. 
CA84(l):1264k.

Barth, P., Wildgrube, W., Mueller, L., Gruen, H. J., Pfuetzner, 
P., Schossig, R., Weidner, K. F., Reinhardt, P., and Kramer, 
W., 1984, Mineral oil-free tank mixtures: Appl. 24779,13 Apr 
1983. 
German.
Associations with Surfactants. 
CA103(3):18435a.

Barth, P., Wildgrube, W., Riedel, M., Hesse, H., Mueller, L. K., 
Wilfried, and Wolter, G., 1985, Oil-containing plant 
protection product combinations with low phytotoxicity: Appl. 
243059, 7 Sep 1982. 
German.
Associations with Surfactants. 
CA103(17):13718lz.

Becher, P., Trifiletti, S. E., and Petty, P. C, 1981, Adsorption 
of surface-active agents from aqueous solution: hydrophobic 
substrates: Journal of Dispersion Science and Technology, v. 
2, no. 1, p. 53-66. 
English.
Associations with Surfactants. 
CA94(2Q):163193v.

Beestman, G. B., and Deming, J. M., 1983, Encapsulation by 
interfacial polycondensation: Appl. 286092, 22 Jul 1981; US 
Appl. 23566,26 Mar 1979. 
English.
Associations with Surfactants. 
CA100(19):152493j.
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Bishop, R. T., 1979, Controlled solubility of soil additives: 
Appl. or Pr. 77/6918,21 Nov 1977. 
English.
Associations with Surfactants. 
CA91(15):122883q.

Bonus, P., Hadobas, J. M., Pal, J. M., and Pinter, J., 1987, 
Process for preparing wettable powders: Appl. 85/3294,30 Aug 
1985.
Hungarian.
Associations with Surfactants. 
CA107(19):170627e.

Bonnyai, P., Sceh, E., Dombay, Z., Grega, J. M., Jakab, R, 
Lorik, E., Matyas, L., Nagy, J., Pavliczek, C, and et al., 
1985, Stable regulator and/or plant protective suspension 
concentrate: Appl. 83/2889,17 Aug 1983. 
Hungarian.
Associations with Surfactants. 
CA104(23):202344s.

Bowden, G. H., 1980, Process for preparing composite granules of 
agrochemicals: Appl. or Pr. 79/14110,23 Apr 1979. 
English.
Associations with Surfactants. 
CA95(3):19716w.

Bozzay, J., Rusznak, I., Torok, A., Dombai, Z., and Ekes, G., 
1981, Kolloidkemiai Konferencia Eloadasai, 3rd, p. 328-331. 
Hungarian.
Associations with Surfactants. 
CA96(17):137981x.

Bozzay, J., Dombai, Z., Rusznak, I., and Torok, L., 1983, 
Development of a new granulation technique. I: Periodica 
Polytechnica, Chemical Engineering, v. 27, no. 1, p. 5-11. 
English.
Associations with Surfactants. 
CA99(25):208118w.

Bozzay, J., Torok, L. Mn Arid, A^ Dombay, Z., Grega Jozsef, 
Nagy, J., Pavliscsak, C, Tarpai, G., Tasi, L., and Matyas, 
L., 1983, Pesticide granules by binder precipitation: Appl. 
82/351,5 Feb 1982. 
Hungarian. 
Associations with Surfactants.

Bozzay, J., Torok, M. L., Bekefi, E., Bonnyay, P., Dombay, Z., 
Grega, M. J., and Nagy, J., 1982, Preparation of granules 
containing pesticides and gypsum by the suspension method: 
Appl 80/1313,26 May 1980. 
Hungarian.
Associations with Surfactants. 
CA98(17):139019e;

Bronnikova, G. V., Polyakov, P. P., and Smirnova, E. B., 1973, 
Effect of the technology of incision tapping on the 
processing of oleoresin: Gidroliznaya i Lesokhimicheskaya 
Promyshlennost, no. 8, p. 17-18. 
Russian.
Associations with Surfactants. 
CA80(18):97584f.

Burr, R. J., and Warren, G. F., 1971, Enhancement of herbicide 
activity with an isoparafinic oil carrier Weed Science, v. 
19, no. 6, p. 701-705. 
English.
Associations with Surfactants. 
CA76(13):69108c.

Burridge, L. E., and Haya, K., 1988, The use of a fugacity model 
to assess the risk of pesticides to the aquatic environment 
on Prince Edward Island: Advances in Environmental Science 
and Technology, v. 22, no. Aquat. Toxicol. Water Qual. 
Manage., p. 193-203. 
English.
Associations with Surfactants. 
CA110(10):82085h.

Cardarelli, N. F., 1982, Controlled release of active compounds 
from a polymer-based dispenser Appl. 81/22447, 21 Jul 1981; 
US Appl. 171834, 24 Jul 1980; US Appl. 171835, 24 Jul 1980. 
English.
Associations with Surfactants. 
CA97(9):67814q.

Cardarelli, N. F., 1983, Controlled release of herbicide 
compounds utilizing a thermoplastic matrix Appl. 171834,24 
Jul 1980; US Appl. 916570,19 Jun 1978; US Appl. 5174, 22 Jan 
1979; US Appl. 14118, 22 Feb 1979; US Appl. 51102,22 Jun 
1979. 
English.
Associations with Surfactants. 
CA99(25):208142z.

Carpenter, D. A., and Meusburger, K. E., 1970, Oil-in-water 
emulsions of herbicides: Ger. Offen. DE1811643,11 Jun 1970, 
17 p. 
German.
Associations with Surfactants. 
CA73(ll):54902w.

Cheng, C-H., and Wang, C.-C, 1979, Effect of surfactants on the 
phytotoxic activity and selectivity of several herbicides: 
Kuo Li Pai-wan Ta Hsueh Hung Hsueh Yuan Yen Chiu Pao Kao, v. 
19, no. 2, p. 1-16. 
Chinese.
Associations with Surfactants. 
CA95(5):37024y.

Cheng, C-H., and Wang, C.-C, 1979, Effects of surfactants on 
the efficacy and selectivity of several herbicides: Kuo Li 
Pai-wan Ta Hsueh Nung Hsueh Yuan Yen Chiu Pao Kao, v. 19, 
no, 2, p. 1-16. 
Chinese.
Associations with Surfactants. 
CA95(3):19619s.

Chwedoruk, A., and Domanska, H., 1980, Effect of oil additives on 
the effectiveness of sprayed liquid herbicides: Acta 
Agrobotanica, v. 33, no. 1, p. 131-137. 
Polish.
Associations with Surfactants. 
CA94(19):151751n.
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Gicrco Sanchez, E., 1983, Compositions with hcrbicidal activity 
containing a substituted urea and a substituted s-triazine: 
Appl. 517808, 30 Nov 1982. 
Spanish.
Associations with Surfactants. 
CA100(3):19298h.

Clark, D. E., Fawcett, R. s., Jennings, V. M., and Stanifonh, D. 
W., 1978, Herbicide adjuvant effects on weed control and 
yield: Proceedings - North Central Weed Control Conference, 
v. 33, p. 96-97. 
English.
Associations with Surfactants. 
CA91(9):69816s.

Coats, G. E., and Foy, C L, May 1974, Effect of atrazine- 
phytobland oil combinations on 14CO2(carbon dioxide 14)- 
fixation and transpiration: Weed Science, v. 22, no. 3, p. 
215-220. 
English.
Associations with Surfactants. 
CAIN 749042231.

Coats, G. R, and Foy, C L, 1974, Effects of petroleum oils on 
the uptake of carbon-14-labeled atrazine by corn: Weed 
Science, v. 22, no. 3, p. 220-226. 
English.
Associations with Surfactants. 
CA81(ll):59193r.

Coats, G. E., 1971, Influence of phytcbland oils on the activity 
of foliarly applied atrazine, Dissertation submitted in 
partial fulfillment of Ph.D. requirements, Virginia 
Polytechnic Institute and State University, Virginia. 
English.
Associations with Surfactants. 
CAT 81757608.

Colli, H. T. Delli, 1987, Pesticide Science Biotechnology, 
Proceedings of the International Congress of Pesticide 
Chemists, 6th, 1986, p. 279-286, 
English,
Associations with Surfactants. 
CA107(15):128992v.

Cserhati, T., 1981, Interaction of nonionic surfactants and 
pesticides: Proceedings of the Hungarian Annual Meeting of 
Biochemists, p. 47-48. 
English.
Associations with Surfactants. 
CA96(19):157353x.

Cserhati, T., Bordas, B., Tyihak, E., and Bohus, P., 1982, 
Proceedings of the International Symposium on Instruments of 
High Performance Thin-Layer Chromatography, 2nd, p. 74-88. 
English.
Associations with Surfactants. 
CA97(21):177005j.

Cserhati, T., Szogyi, M., and Kanyar, B., 1981, Application of 
chromatographic methods to membrane biochemistry: Magyar 
Tudomanyos Akademia Biologiai Tudomenyok Oszta lyanak 
Kozlemenyei, v. 24, no. 1-2, p. 209-217. 
Hungarian.
Associations with Surfactants. 
CA96(17):137972v.

Dejan, O., Dejan, M., Visan, D., Ghidarcea, L, Radu, L, and 
Gojgau, M., 1981, Emulsifiable concentrates of s-triazine 
herbicides: Appl. 81662,17 Mar 1975; RO Appl. 76001,6 Sep 
1973.
Romanian.
Associations with Surfactants. 
CA98(7):48683a.

Delescluse, C L. Louis, 1983, Wettable powders of solid 
hydrophobic substances and wettable dispersible and non- 
foaming adjuvants used therefor Appl. 82/401727,24 Sep 
1982; FR Appl. 81/18772,6 Oct 1981. 
French.
Associations with Surfactants. 
CA99(15):117849u.

Deming, J. M., and Kramer, R. M., 1971, Granular hcrbicidal 
composition containing acetanilides and s-triazines or 
substituted ureas: Ger. Offen. DE 2117998,28 Oct 1971,31 p. 
German.
Associations with Surfactants. 
CA76(17):95755f.

Dragusin, E., Cemeaga, M., Masala, F., Mitrea, D., and Bader, 
B., 1984, Stabilizing a composition based on herbicidal s- 
triazine mixtures: Appl. 108460,12 Aug 1982. 
Romanian.
Associations with Surfactants. 
CA103(3):18421t.

Elliott, J. H., 1976, Triazine and surfactant-containing aqueous 
herbicidal composition: US Appl. 120358, 2 Mar 1971. 
Unavailable;
Associations with Surfactants. 
CA86(13):84746j.

Ercegovich, C D., Raleigh, S. M., and Frear, D. E. H., 1968, 
Effects of oil and surfactant on residues of atrazine in 
field grown corn: Proceedings of the Northeastern Weed 
Control Conference, v. 22, p. 488-490. 
English;
Associations with Surfactants. 
CA68(19):86182z.

Frajstak, P., and Abalova, L, 1985, Powdery dispersion agent: 
Appl. 81/3479,12 May 1981. 
Slovenian.
Associations with Surfactants. 
CA103(25):208958w.

Frischj G., and Albrecht, K., 1988, Pesticidal suspoemulsions: Ap 
3631558,17 Sep 1986. 
German.
Associations with- Surfactants. 
CA109(7):50279n.

Fusi, P., and Corsi, R., 1969, Effects of some electrolytes and 
surfactants on the adsorption and release of atrazine in 
typical soils: Agrochimica, v. 13, no. 1-2, p. 44-55. 
Italian.
Associations with Surfactants. 
CA70(25):114043s.
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Ghyczy, M., Etschenberg, E., and Wendel, A., 1984, Encapsulation 
of biocidal agents: Appl. 3226147,13 Jul 1982. 
German.
Associations with Surfactants. 
CA100(15):116511e.

Gillings, C, and Jewry, I. C, 1976, Herbicide compositions: GB 
Appl. 33,298/74,27 Jul 1974. 
German. 
Associations with Surfactants.

Girardeau, Y., Gaudinet, P., and Queuche, S., 1986, Surfactant 
composition and its preparation and use: Appl. 86/400949,30 
Apr 1986; FR Appl. 85/6827,6 May 1985. 
French.
Associations with Surfactants. 
CAl06(10):69171f.

Girardeau, Y., Ruffo, G., and Segaud, C, 1988, Phosphoric ester 
surfactants for granular or fiowable pesticide formulations: 
Appl. 87/401564, 3 Jul 1987; FR Appl 86/10159,11 Jul 1986. 
French.
Associations with Surfactants. 
CA108(25):217810x.

Gorog, K., Dudar, E, Gardi, I., Kocsis, M., Gaal, S., and 
Tasnadi, M., 1982, Herbicidal compositions: Appl. 80/8024852, 
30 Jul 1980. 
English.
Associations with Surfactants. 
CA97(7):51217m.

Green, W. E^ 1975, Soil treatment: Appl. or Pr. 138,050,24 Mar 
1972.
Unavailable.
Associations with Surfactants. 
CA84(17):116937z.

Grossman, M., Faber, R., and Unrig, H., 1973, Sulfosuccinic acid 
hemiesters of poly(oxyalkylene alkylphenyl) alkylphenols as 
dispersion or wetting agents for organic biocides: Appl. or 
Pr. P 21 32 405.50, 30 Jun 1971. 
German.
Associations with Surfactants. 
CA78(17):107010r.

Gyorffy, B., Szabo, J. L., Andriska, V., Gorog, M. L., Grega, M. 
J., Gribovszki, P., Farkas, K., Laszlo, L, Gyapai, J., and 
Benyai, P., 1975, Oily herbicide suspensions: Appl. or Pr. 
MA-2554, 28 Mar 1974. 
Hungarian.
Associations with Surfactants. 
CA84(3):13518j.

Hacker, R. K., Wilfried, and Steinke, W., 1978, Liquid 
herbicides: AppL or Pr. 198462,19 Apr 1977. 
German.
Associations with Surfactants. 
CA90(25):198883q.

Hammond, J. W., and Waddell, M. T., 1966, Use of superior spray 
oils to improve the herbicidal activity of Atrazine: 
Proceedings of the North Central Weed Control Conference, v. 
20, p. 5-6. 
English.
Associations with surfactants. 
CA67(17):81400p.

Hausmann, H., and Schmidt, R. R., 1984, Selective herbicidal 
composition containing a triazine derivative in combination 
with lecithin or linoleic acid: Appl. 3300107,4 Jan 1983, 
German.
Associations with surfactants. 
CA101(13):105800t

Huggenberger, F., Letey, J., and Farmer, W. J., 1973, Effect of 
two nonionic surfactants on adsorption and mobility of 
selected pesticides in a soil-system: Soil Science Society of 
America, Proceedings, v. 37, no. 2, p. 215-219. 
English. 
Associations with Surfactants.

Ilka, P., and Sukcnikova, A,, 1983, Quality of Zeazin 50 and 
atrazine residues in the soil: Agrochemia (Bratislava), v. 
23, no. 11, p. 335-337. 
Slovenian.
Field ResidualsTAssociations with Surfactants. 
CA100(7):46949c.

Jagnow, G., Heinemeyer, O., and Draeger, S., 1979, Choice of 
liquid, semisolid, or soil suspension media: an important 
factor modifying the effect of pesticides on the nitrogenase 
(C2H2) activity of Gostridium pasteurianum, Azoto bacter 
chroococcum, and Spirillum lipoferum Beijerinck: 
Ecotoxicoiogy and Environmental Safety, v. 3, no. 2, p. 152- 
158.
English.
Associations with Surfactants. 
CA91(15):118246s.

Johnson, B. T., 1986, Potential impact of selected agricultural 
chemical contaminants on a northern prairie wetland: a 
microcosm evaluation: Environmental Toxicology and Chemistry, 
v. 5, no. 5, p. 473-485. 
English.
Toxicity,Associations with Surfactants. 
CA105(l):1958s.

Jolley, R. L., and Pitt, W. W. Jr., Proceedings of the 1977
Disinfection Symposium, American Water Works Association, 8-
13 May 1977.
English.
Associations with Surfactants.

Jones, D. W., and Fay, C L., 1972, Tracer studies with carbon- 
14-labeled herbicides, dimethytsulfoxide (DMSO), and 
surfactant: Weed Science, v. 20, no. 1, p. 81-86. 
English.
Uptake by BiotarAssociations with Surfactants. 
CA76(25):149850d.
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Jones, T. W:, Kemp, W. M., Stevenson, J. C, and Means, J. C, 
October-December, 1982, Degradation of atrazine in estuarine 
water/sediment systems and soils: Journal of Environmental 
Quality, v. 11, no. 4, p. 632-638. 
English.
Biodegradation/BiotransformationrAssociations with 
Surfactants,Field Residuals,Sorption to Sediments,Sorption to 
Soil,Degradation Products. 
CA97(25):210373c.

Jones, T. W., and Winchell, L., April-June 1984, Uptake and 
photosynthetic inhibition by atrazine and its degradation 
products on four species of submerged vascular plants: 
Journal of Environmental Quality, v. 13, no. 2, p. 243-247. 
English.
Associations with Surfactants,Uptake by Biota,Degradation 
Products/Toxicity. 
CA101(l):2244k.

Juhas, M., Teren, J., Nadvornik, R., Hutar, E., and Novak, J., 
1985, Suspension stabilizer Appl. 81/2800,14 Apr 1981. 
Slovenian.
Associations with Surfactants. 
CA103(25):2089S9x.

Kaneko, T. M., 1986, Pesticide granules: Appl. 436147, 7 Sep 
1983; US Appl. 430174, 30 Sep 1982. 
English.
Associations with Surfactants. 
CA106(3):14741m.

Karoly, G., and Biro, A., 1985, Study of Balaton Lake and its 
tributaries for pesticide residues by the Department of 
Veszprem from 1976 to 1983: Novenyvedelem (Budapest), v. 21, 
no. 1, p. 32-36. 
Hungarian.
Associations with Surfactants. 
CA102(15):127318q.

Karoly, G., Harmath, A., and Kaizer, M. J., 1982, Analysis of 
water from Balaton and its tributaries in 1976-1981 for 
pesticide residues from Veszprem County: Novenyvedelem 
(Budapest), v. 18, no. 2, p. 49-53. 
Hungarian.
Associations with Surfactants. 
CA96(23):195103y.

Kemp, W. M., Boynton, W. R., Cunningham, J. J., Stevenson, J. C, 
Jones, T. W., and Means, J, C, 1985, Effects of atrazine and 
linuron on photosynthesis and growth of the macrophytes, 
Pctamogeton perfoliatus and Myriophyllum spicatum in an 
estuarine environment: Marine Environmental Research, v. 16, 
no. 4, p. 255-280.

"English.
Toxicity,Associations with Surfactants. 
CA104(ll):83390s.

Kettle, W. D., DeNoyelles, F. J., Heacock, B. D., and Kadoum, A. 
M., 1987, Diet and reproductive success of bluegill recovered 
from experimental ponds treated with atrazine: Bulletin of 
Environmental Contamination and Toxicology, v. 38, no. 1, p. 
47-52. 
English.
ToxicityAssociations with Surfactants. 
CA106(13):97704a.

McCall, P. J., Stafford, L. E., Zorner, P. S., and Gavit, P. D., 
1986, Modeling the foliar behavior of atrazine with and 
without crop oil concentrate on giant foxtail and the effect 
of tridiphane on the model rate constants: Journal of 
Agriculture and Food Chemistry, v. 34, no. 2, p. 235-238. 
English.
Associations with Surfactants. 
CA104(15):124874y.

Mente, D. C, 1987, Nonionic surfactants as associative 
thickeners in aqueous flowable pesticide formulations: 
American Society of Testing Materials, Special Technical 
Publication, v. 943, no. Pesticide Formulations and 
Application Systems: 6th Vol., p. 20-26. 
English.
Associations with Surfactants. 
CA108(13):17754v.

Meyer, L. J., Murphy, L. S., and Russ, O. G., May 1973, Atrazine 
and suspension fertilizer compatibility. (Corn): Weed 
Science, v. 21, no. 3, p. 217-220. 
English.
Associations with Surfactants. 
CAIN 739181558.

Mitrea, N., Nica, C, Graiu, C, and Cociasu, C, 1981, 2-Chloro- 
4-alkylamino-s-triazines: Appl. 88744,16 Dec 1976. 
Romanian.
Associations with Surfactants. 
CA98(l):4571h.

Modi, J. J., 1986, Evaluation of water soluble polymers as co- 
suspending agents for flowable pesticides: American Society 
of Testing Materials, Special Technical Publication, v. 915, 
no. Pesticide Formulations and Application Systems, p. 65-77. 
English.
Chemical/Physical Properties, Associations with surfactants. 
CA106(17):133777n.

Morgan, L. J., and Bell, M., 1987, Aqueous pendimethalin 
suspension concentrate: Appl. 87/107495,22 May 1987; US 
Appl. 867107,23 May 1986. 
English.
Associations with Surfactants. 
CA108(13):108176z.

Mosinski, S., and Ostrowski, J., 1986, Activity of concentrated 
suspensions of some herbicides. I. Atrazine: Zeszyty 
Problemowe Postepow Nauk Rolniczych, v. 319, p. 89-93. 
Polish.
Associations with Surfactants. 
CA106(23):191071p.

Mcruchanfielv H. C, 1983, Thiolcarbamate-triazine liquid 
herbicide composition: Appi. 83/400451,4 Mar 1983; US Appl. 
354980,5 Mar 1982; US Appl. 468671,28 Feb 1983. 
English.
Associations with Surfactants. 
CA100(7):47068b.

Murray, J. M., 1975, Flowable oil extendable herbicidal 
compositions including a petroleum distillate and a nononic 
emulsifier US AppL 149,053,1 Jun 1971. 
Associations with Surfactants. 
CA84(21):146155k.
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Musselman, J. M., and Schieman, R. D., 1969, Hydrocarbon oils for 
herbicide preparations: Fr. FR1567522,16 May 1969,22 p. 
French.
Associations with Surfactants. 
CA72(ll):53980n.

Nalewaja, J. D., 1986, Seed oils with herbicides: Mededelingen 
van de Faculteit Landbouwwetenschappen, Rijksuniversiteit 
Gent, v. 51, no. 2A, p. 301-310. 
English.
Associations with Surfactants. 
CA106(9):62914s.

Nkedi-Kizza, P., Rao, P. S. C, and Hornsby, A. G., Oct 1985, 
Influence of organic cosofvents on sorption of hydrophobic 
organic chemicals by soils: Environmental Science and 
Technology, v. 19, no. 10, p. 975-979. 
English.
Sorption to Soil Associations with Surfactants. 
CA103(15):122253a.

Nkedi-Kizza, P., Rao, P. S. C, and Hornsby, A. G., Nov 1987, 
Influence of organic cosolvents on leaching of hydrophobic 
organic chemicals through soils: Environmental Science and 
Technology, v. 21, no. 11, p. 1107-1111. 
English.
Associations with Surfactants, Leaching. 
CA107(20):182796x.

Oehmichen, U., and Haberer, K., 1988, Long-term and peak load of 
pesticides in of the Rhine river Vom Wasser, v. 70, p. 221- 
232.
German.
Associations with Surfactants. 
CA109(16):134605d.

Paris, D. F., Lewis, D. L., Bamett, J. T., Jr., and Baughman, G. 
L., 1975, Microbiai degradation and accumulation of 
pesticides in aquatic systems: US NTIS, PB Rep., No. 241293, 
54 p. 
English.
Biodegradation/Biotransformation,Associations with 
Surfactants,Sorption to Sediments. 
CA83(17):142974h.

Parochetti, J. V., 1975, Field evaluation of surfactants with 
paraquat: Proceedings of the Northeastern Weed Science 
Society, v. 29, p. 78-80. 
English.
Associations with Surfactants. 
CA83(7):54211b.

Peacock, J. F., 1970, Enhancement of foliar penetration and 
herbicide activity by oils, Dissertation submitted in partial 
fulfillment of Ph.D. requirements, South Dakota State 
University, Brookings, S. Dak., USA. 
English.
Associations with Surfactants. 
CA75(ll):75185w.

Pettis, R. W., and Wake, L. V., 1976, Proceedings - Inter-Naval 
Corrosion Conference, 5th. 
English,
Associations with Surfactants. 
CA90(4):24838p.

PIoss, H., and Ingwersen, W., 1985, Granulated composition of 
difficultly water-soluble or insoluble active ingredient 
dispersible in aqueous media: Appl. 3333872,20 Spe 1983. 
German.
Associations with Surfactants. 
CA103(9):66790j.

Pudelko, J., 1976, Effect of additions of oil on the performance 
of some herbicides in relation to air temperature and 
humidity. Roczniki Akademii Rolnkzej w Poznaniu, Prace 
Habilitacyjne, v. 63, p. 39 pp.. 
Polish.
Associations with Surfactants. 
CA85(13):88417e.

Pudelko, J., Dubas, A., and Duhr, E., 1981, Effect of oil 
additives on weed control efficacy of Gesaprim and bladex on 
maize. Part II. Evaluation of the effect of different oils 
and emulsifiers on the weed control efficacy of Gesaprim: 
Roczniki Akademii Rolniczej w Poznaniu, v. 128, p. 127-136. 
Polish.
Associations with Surfactants. 
CA96(l):2002h.

Raheel, M., 1987, Laundering variables in removing carbaryl and 
atrazine residues from contaminated fabrics: Bulletin of 
Environmental Contamination and Toxicology v. 39, no. 4, p. 
671-679. 
English.
Associations with Surfactants. 
CA107(22):200981k.

Rahman, A., 1984, Influence of particle size and type of 
formulation on phytotoxicity and persistence of atrazine: 
Weed Research, v. 24, no. 4, p. 255-260. 
English.
Sorpticn to Soil^Associations with Surfactants. 
CA101(15):124800j.

Ratledge, E. L., 1975, Herbicide carrier oil composition: US 
Appt 70,876,9 Sep 1970. 
Unavailable.
Associations with Surfactants. 
CA83(5):38807v.

Reinhardt, P., Wildgrube, W., Gruen, H. J., Pfuetzner, P., 
Schossig, R., Hunger, H., Schnelle, W., Lobcr, M., Barth, P., 
and et al., 1984, Stable suspension concentrations of growth 
regulating agents: Appl. 249782,13 Apr 1983. 
German.
Associations with Surfactants. 
CA103(5):33505s.

Routing, P. M., and Vandesteeg, G. A., 1985, Compositions 
containing surfactant and broadleaf foliar herbicide: Appl. 
242174,10 Mar 1981. 
English.
Associations with Surfactants. 
CA104(13):104435c.
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Scheunert, I., Vockel, D., Bahig, M. E., and Korte, P., 1987, 
Influence of atrazine on the mineralization of 14C-n- 
dodecyibenzenesulfonate in soil: Chemosphere, v. 16, no. 7, 
p. 1521-1526. 
English.
Associations with Surfactants. 
CA107(13):111101f.

Schrader, J. W., 1970, Influence of oil and environmental factors 
on phytotoxicity and foliar penetration of 2-chloro-4- 
ethylamino-6-isopropylamino-s-triazine, Dissertation 
submitted in partial fulfillment of Ph.D. requirements, 
Michigan State University, East Lansing, Michigan, USA. 
English.
Associations with Surfactants. 
CA75(9):62418z.

Schuppiser, J. L., 1987, Aqueous xanthan gum compositions as 
thickeners for pesticides containing quaternary ammonium 
compounds: Appl. 87/400478,4 Mar 1987; FR Appl. 86/3337,10 
Mar 1986. 
French.
Associations with Surfactants. 
CA108(6):39994a.

Schuppiser, J. L., and Knipper, M., 1988, Xanthan gums as 
thickeners for cationic pesticides: Appl. 88/400353,17 Feb 
1988; FR Appl. 87/2294, 23 Feb 1987. 
French.
Associations with Surfactants. 
CA109(20):172469v.

Silowiecki, A., Adamczewski, K., and Bojarski, S., 1986, New 
preparation increasing adherence of plant protection 
chemicals: Zeszyty Problemowe Postepow Nauk Rolniczych, v. 
319, p. 229-234. 
Polish.
Associations with Surfactants. 
CA106(23):191074s.

Singh, M., Orsenigo, J. R., and Shah, D. O., 1984, Surface 
tension and contact angle of herbicide solutions affected by 
surfactants: Journal of the American Oil Chemists Society, v. 
61, no. 3, p. 596-600. 
English.
Associations with Surfactants. 
CA100(21):169856c.

Sosnovaya, O. N., and Merezhinskii, Y. G., 1980, Effect of 
atrazine on corn in the presence of surfactants: Fiziologiya 
i Btokhimiya Kul'turnykh Rastenii, v. 12V no. 6, p. 615-619. 
Russian.
Associations with Surfactants. 
CA94(ll):78306q.

Sosnovaya, O. N., and Merezhinskii, Y. G., 1980, Use of 
fertilizer nutrients by plants in relation to the use of 
herbicides and the presence of surfactants: Doklady 
Vsesoyuznoi Akademii Serskokhozyaistvennykh Nauk, no. 11, p. 
18-20. 
Russian.
Associations with Surfactants. 
CA94(9):59659r.

Stanova, A., and Gaher, S., 1974, Herbicidal activity of atrazine 
oil dispersions under laboratory conditions: Agrochemia 
(Bratislava), v. 14, no. 10, p. 308-310. 
Slovak.
Associations with Surfactants. 
CAIN 749107783.

Steinke, W., Grosshoff, W., and Hacker, R., 1973, Highly 
concentrated, spray-dried herbicides: Appl. or Pr. 154,666, 
26 Apr 1971. 
German.
Associations with Surfactants. 
CA80(3):11229j.

Steinke, W., and Hacker, R., 1973, Herbicidal suspensions: Appl. 
or Pr. 162,738,4 May 1972. 
German.
Associations with Surfactants. 
CA80(17):92008m.

Stevens, P. J. G., and Bukovac, M. J., 1985, Properties of 
octylphenoxy surfactants and their effects on foliar uptake: 
Proceedings, British Crop Protection Conference on Weeds, no. 
1, p. 309-316. 
English.
Uptake by Biota,Associations with Surfactants. 
CA104(17):143839g.

Stevens, P. J. G., and Bukovac, M. J., 1987, Studies of 
octylphenoxy surfactants. Part 1: Effects of oxyethyleae 
content on properties of potential relevance to foliar 
absorption: Pesticide Science, v. 20, no. 1, p. 19-35.

Associations with Surfactants. 
CA107(17):149164s.

Stevens, P. J. G., and Bukovac, M. J., 1987, Studies on 
octylphenoxy surfactants. Part 2: Effects on foliar uptake 
and translocation: Pesticide Science, v. 20, no. 1, p. 37-52. 
English.
Associations with Surfactants. 
CA107(19):170508s.

Stonov, L. D., Zhirmunskaya, N. M., Tropin, V. P., Golyadkina, A* 
G., and Borovikova, L. N., 1970, Relation of the herbicidal 
activity of atrazine and simazine to the physicochemical 
properties of the preparations: Khimicheskie Sredstva 
Zashchita Rastenii, v. 1, p. 201-209. 
Russian.
Associations with Surfactants. 
CA78(9):53904q.

Stull, E. B., 1983, Chemical compounds and compositions for 
controlling agricultural pests: Appl. 82/1122,3 Mar 1982; US 
Appl. 251369,6 Apr 1981. 
Portuguese.
Associations with Surfactants. 
CA98(23):193397q.

Takematsu, T., Konnai, M., and Takeuchi, Y., 1978, Research on 
efficient use of Simazine (CAT) by adding resin emulsion in 
turfgrass: Shibakusa Kenkyu, v. 7, no. 2, p. 129-132. 
Japanese.
Associations with Surfactants. 
CA90(25):198759d.
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Takematsu, T., Masuda, R, Tanaka, K., Nishida, K., and Nakamura, 
A., 1978, Agricultural chemical compositions: Appl. or Pr. 
2632735, 21 Jul 1976. 
German.
Associations with Surfactants. 
CA88(25):184668v.

Takematsu, T., Masuda, P., Tanaka, K., Nishida, K., and Nakamura, 
A., 1977, Agrochemical compositions: Appl. or Pr. 76/29373, 
14 Jul 1976. 
English.
Associations with Surfactants. 
CA88(21):147499v.

Takematsu, T., Masuda, P., Tanaka, K., Nishida, K., and Nakamura, 
A., 1978, Enhancement of herbicidal effect by polyurethane 
resins: AppL or Pr. 76/89995,27 Jul 1976. 
Japanese.
Associations with Surfactants. 
CA89(9):72078s.

Tanaka, F. S., Wien, R. G., and Mansager, E. R., 1981, Survey for 
surfactant effects on the photodegradation of herbicides in 
aqueous media: Journal of Agriculture and Food Chemistry, v. 
29, no. 2, p. 227-230. 
English.
Associations with Surfactants,Photolysis. 
CA94(l7):133968j.

Violova, A., Hauskrecht, P., and Cesnek, J., 1987, Mixed 
defoamer Appl. 82/9127,14 Dec 1982. 
Slovenian.
Associations with Surfactants. 
CA107(18):157026p.

Visan, D., Paloiu, G., and Dragusin, E., 1980,2-Chloro-4,6- 
bis(alkylamino)-s-triazine: Appl. 90038,16 Apr 1977. 
Romanian.
Associations with Surfactants. 
CA98(15):126162w.

Wicks, G. A., 1977, What surfactants or additives to use with 
paraquat and atrazine in winter wheat stubbie: Proceedings of 
the Annual Meeting of the North Central Weed Control 
Conference, v. 32, p. 67-69. 
English.
Associations with Surfactants. 
CAIN 789083126.

Wicks, G. A., Burnside, O. C, and Fenster, C. R., 1968, Effect 
of atrazine and oil on weed control in sorghum across. 
Nebraska: Proceedings of the North Central Weed Control 
Conference, v. 23, p. 14. 
English.
Associations with Surfactants. 
CA71(13):59926it

Wiese, A. F., 1967, Oiling Herbicides, National Petroleum 
Refiners Association, (Technical Publication). 
English.
Associations with Surfactants. 
CA71(17):80040s.

Wildgrube, W., Barth, P., Kochmann, W., Kramer, W., Mueller, L., 
Steinke, W., Wolter, G., Taeuber, M., and Schoeppe, G., 1984, 
Stabilization of herbicide tank mixtures containing mineral 
oil: Appl. 243057, 7 Sep 1982. 
German.
Associations with Surfactants. 
CA101(15):124943h.

Wilson, H. P., and Dnicki, R. D., 1968, Effects of phytobland 
oils and spray volume on postemergence activity of atrazine 
and combinations of atrazine with linuron in corn: 
Proceedings of the Northeastern Weed Control Conference, v. 
22, no. Jan., p. 272-278. 
English.
Associations with Surfactants. 
CA68(19):86347g.

Wilson, R P., and Ilnicki, R. D., 1968, Effects of surfactants 
and spray volume on postemergence activity of atrazine and 
combinations of atrazine and linuron in corn: Proceedings of 
the Northeastern Weed Control Conference, v. 22, no. Jan., p. 
119-126. 
English.
Associations with Surfactants. 
CA68(19):86343c.

Witter, R., 1988, Aqueous dispersions comprising two pesticides: 
Appl. 3702604, 29 Jan 1987. 
German.
Associations with Surfactants. 
CA109(15):124429k.

Zhang, Q., and Scheunert, I., 1987, The fate and interaction of 
14C-atraziner sodium dodecylbenzol-14C-«uifonate and urea in 
soil-maize system: Yuanzineng Nongye Yingyong, no. 1, p. 54- 
59.
Chinese.
Associations with Surfactants. 
CA107(ll):91795e.
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Sorption to Resins

Bagnati, R-, Benfenati, E., Davoli, e., and Fanelli, R., 1988, 
Screening of 21 pesticides in water by single extraction with 
CIS silica bonded phase columns: Chemosphere, v. 17, no. 1, 
p. 59-65. 
English.
Sorption to Resins. 
CA108(17):145284d.

Le Cloirec, C, Le Cloirec, P., Elmghari, M., Morvan, J., and 
Martin, G., 1983, Concentration and analysis of numerous 
nitrogenous organic substances in natural waters: 
International Journal of Environmental Analytical Chemistry, 
v. 14, no. 2, p. 127-145. 
English.
Sorption to Resins. 
CA98(14):113396a.

Coyie, G. T., Maloney, S. W., Gibs, J., and Suffet, I. H., 1983, 
Broad-spectrum analysis of the removal of trace organics in 
an ozone-granular activated carbon potable-water pilot plant 
study: Water Chlcrmation: Environmental Impact and Health 
Effects, v. 4, no. Book 1, p. 421-423. 
English.
Sorption to Resins. 
CA99(4):27717v.

Cserhati, T., Bordas, B., Fenyvesi, E., and Szejtli, J., 1983, 
Chromatographic properties of s-triazine in the presence of 
soluble B-cyclodextrin polymer Journal of Inclusion 
Phenomena, v. 1, no. 1, p. 53-59. 
English.
Sorption to Resins,Analytical Techniques/Quantification. 
CA100(7):46853s.

Cserhati, T., Darwish, Y. M., and Matolcsy, G., 1983, Effect of 
support characteristics on the determination of the 
lipophilicity of some neutral acidic and alkaline compounds 
by reversed-phase thin-layer chromatography: Journal of 
Chromatography, v. 270, p. 97-104.

Analytical Techniques/Quantification,Sorption to Resins. 
CA100(22):180581e.

DeFilippi, R. P., Kyukonis, V. J., Robey, R, J., and Modell, M., 
1980, Supercritical fluid regeneration of activated carbon 
adsorption of pesticides: EPA-600/2-80-054. 
English.
Sorption. to Resins. 
CA93(23):220629x.

Di Cbicia, A^ Marchetti, M., and Samperi, R., 1987, Rapid 
determination of simazine and atrazine in water at the parts 
per trillion level. Extraction by a miniaturized Carbopack B- 
trap followed by high-performance liquid chromatography: 
Journal of Chromatography, v. 405, p. 357-363. 
English.
Analytical Techniques/Quantification,Sorption to Resins. 
CA107(17):149101u.

Dore, M., Simon, P., Deguin, A., and Victot, J., 1986, Removal of 
nitrate from drinking water by ion exchange - impact on the 
chemical quality of treated water Water Research, v. 20, no. 
2, p. 221-232. 
English.
Sorption to Resins. 
CA104(12):95169q.

Erb, F., Dequidt, J., Dourlens, A., Pommery, J., Colein, P., and 
Gontier-Renard, C, 1978, Behavior of several herbicides in 
contact with ion exchange resins: Journal Francais 
d'Hydrologie, v. 9, no. 1, p. 9-18. 
French.
Analytical Techniques/Quantification,Sorption to Resins. 
CA90(l):1513q.

Frima, H. A. Jean, and Marcais, J. L. Marie Andre, 1984, Granules 
of solid substances with phytopharmaceutical activity: Appl. 
83/7572,6 May 1983. 
French.
Sorption to Resins. 
CA103(l):2169f.

Frimmel, F. H., Millington, D. S., and Chrisman, R. F., 1987, 
Quantitative determination of organic compounds in extracts 
of activated carbon by means of GC/MS: Fresenius' Zeitung 
fuer Analytical Chemistry, v. 327, no. 2, p. 149-153. 
German.
Sorption to Resins. 
CA107(14):126283r.

Fusi, P., Franci, M., and Bosetto Fusi, M., 1978, Adsorption and 
desorption of prometryn and prometone by an activated 
charcoal: Agriculture Italiana (Pisa), v. 78, no. 1-2, p. 93- 
109.
English;
Sorption to Resins. 
CA90(5):34856g.

Fusi, P., Franci, M., and Malquori, A., 1977, Adsorption and 
desorption of atrazine by an activated charcoal: Annali di 
Chimica (Rome), v. 67, no. 3-4, p. 241-253. 
English.
Sorption to Resins. 
CA88(18):126806c.

Gilmour, J. T., 1970, Adsorption of weak organic bases by weak 
acid adsorbents, Dissertation submitted in partial 
fulfillment of Ph.D. requirements, University of California, 
Riverside, California USA. 
English..
Sorption to Resins. 
CA75(23):139850u.

Gyapai, J., Szanto, A., Szudy, G., Besan, J. M., Kollath, F., 
Nagy, B., Hevesik, J., Olah, S. M., and Takacs, K., 1986, 
Pesticidal suspension concentrates containing fertilizers: 
Appl. 83/3575,14 Oct 1983. 
Hungarian. 
Sorption to Resins. 
CA105(21):185896z.
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Harvey, R. G., 1973, Influence of cropping and activated carbon 
on persistance of atrazine in sand: Weed Science, v. 21, no. 
3, p. 204-206. 
English.
Biodegradation/Biotransformation,Sorption to Resins. 
CA79(3):14357q.

Holiday, A. D., and Hardin, D. P., 1981, Activated carbon removes 
pesticides from wastewater Chemical Engineering (N.Y.), v. 
88, no. 6, p. 88-89. 
English.
Sorption to Resins. 
CA94(22):l80162b.

Jordan, P. D., and Smith, L. W., 1971, Adsorption and 
deactivation of atrazine and diuron by charcoals: Weed 
Science, v. 19, no. 5, p. 541-544. 
English.
Sorption to Resins. 
CA76(9):42679c.

Junk, G. A., and Richard, J. J., 1988, Organics in water solid 
phase extraction on a small scale: Analytical Chemistry, v. 
60, no. 5, p. 451-454. 
English.
Sorption to Resins. 
CA108(10:81648r.

Junk, G. A., Richard, J. J., Svec, H. J., and Fritz, J. S., 1976, 
Simplified resin sorption for measuring selected 
contaminants: Journal - American Water Works Association, v. 
68, no. 4, p. 218-222. 
English,W. 
Sorption to Resins. 
CA85(18):130275j.

Junk, G. A., Richard, J. J., Grieser, M. D., Witiak, D., Witiak, 
J. L., Arguello, M. D., Vick, R., Svec, H. J., Fritz, J. S., 
and Calder, G. V., 1974, Use of macroreticular resins in the 
analysis of water for trace organic contaminants: Journal of 
Chromatography, v. 99, p. 745-762. 
English.
Analytical Techniques/Quantification,Sorption to Resins. 
CA82(4):21599t

Junk, G. A, and Richard, J. J., 1988, Solid phase extraction on 
a small scale: Journal of Research of the National Bureau of 
Standards (U.S.), v. 93, no. 3, p. 274-276. 
English.
Analytical Techniques/Quantification, Sorption to Resins. 
CA109(24):215647w.

Kabakchieva, E., 1981, Adsorption characteristics of Bulgarian 
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Philippine Journal of Agriculture, v. 67, no. 4, p. 427-432. 
English. 
Field Residuals. 
CA103(3):18316n.
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Patni, N. K., Crank, R., and Clegg, S., 1987, Pesticide 
persistence and movement under farm conditions: American 
Society of Agricultural Engineerings Microfiche Collection, 
fiche no. 87-2627, St. Joseph, Michigan. 
English.
Field Residuals,Leaching, 
IND 88039868.

Patumi, M., Marucchini, C, Businelli, M., and Tafuri, P., 1981, 
Effect of repeated atrazine treatments on its persistence in 
soils used only for growing maize: Agrochimica, v. 25, no. 2, 
p. 162-167. 
Italian.
Field Residuals. 
CA96(13):99403a.

Perdue, E. M., 1983, Aquatic and Terrestrial Humic Materials, 
(Selected Papers from the Symposium), 1981, p. 441-460. 
English.
Hydrolysis/Chemical Reactions,FIeld Residuals,Associations 
with Humic Material. 
CA98(15):124787e.

Pestemer, W., Ghinea, L^ and Radulescu, V.r 1984, Residual 
effects of chlorotriazine herbicides in soil at three 
Romanian sites. II. Prediction of the possible subsequent 
cultivation with atrazine residues in soil: Weed Research, v. 
24, no. 5, p. 371-377. 
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Field Residuals. 
CA10l(23):205695f.

Pestemer, W., Radulescu, V., Walker, A., and Ghinea, L, 1984, 
Residual effects of chlorotriazine herbicides in soil at 
three Romanian sites. L Prediction of the persistence of 
simazine and atrazine: Weed Research, v. 24, no. 5, p. 359- 
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Field Residuals.Biodegradarion/Biotransformation. 
CA101(23):2Q5993b.

Pestemer, W., Staider, L, and Eckert, B., 1980, Availability to 
plants of herbicide residues in soil. Part II: data for use 
in vegetable crop rotations: Weed Research, v. 20, no. 6, p. 
349-353. 
English. 
Field Residuals. 
CA95(3):19287g.

Rahman, A., and Brown, N. S., 1977, Atrazine residues in the 
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English. 
Field Residuals. 
CA87(21):162778h.
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of repeated annual applications of atrazine - results after 
eight years: Proceedings of the New Zealand Weed and Pest 
Control Conference, v. 39, p. 249-252. 
English. 
Field Residuals. 
CA105(21):185794q.

Rahman, A., Manson, B. E., and Bumey, B., 1976, Effect of 
phosphorus on phytotoxicity and residual activity of 
atrazine: Proceedings of the New Zealand Weed and Pest 
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English. 
Field Residuals.

Rahman, A., Manson, B. E., Burney, B., and Whitham, J. M., 1975, 
Residual activity of atrazine, alachlor and linuron under 
different soil and climatic conditions: Proceedings of the 
New Zealand and Weed Pest Control Conference, 28th, p. 104- 
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English. 
Field Residuals. 
CAIN 769004844.

Rao, A. N., 1982, Residual effect of a few herbicides on chlorophyll 
content and primary productivity of succeeding crops and 
associated weeds: Acta Agrobotanica, v. 35, no. 1, p. 133-143. 
English. 
Field Residuals. 
CA104(9):64103j.
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Field Residuals. 
CA103(ll):83505n.

Reifenstein, H., Heinisch, E., and Czyrnia, W., 1972, Triazine 
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Field Residuals. 
CA77(21):138789k.
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1974, Atrazine, propachlor, and diazinon residues on small 
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movement: Environmental Science and Technology, v. 8, no. 1, 
p. 38-42. 
English.
Field Residuals,Leaching,Run-off. 
CA80(15):79065h.

Saghir, A. R., and Choudhary, A. H., 1967, Triazine herbicides on 
maize and their residual effects on following crops: Weed 
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English. 
Field Residuals. 
CA68(ll):48532f.
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Theory and Practice of the Use of Soil Applied Herbicides: 
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English. 
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IND 83066748.
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Selskostopanski Institut "Vasil Kolarov," Plovdiv, v. 24, no. 
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Agricultural University), v. 22, no. 2, p. 213-219. 
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Siradze, S. K., 1969, Aftereffect of simazine and atrazine on the 
soil level of elements used for the mineral nutrition of 
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Residues of atrazine, cyanazine, and their phytotoxic 
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English. 
Field Residuals. 
IND 82122594.
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degradation of atrazine in different soil types: 
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English.
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Practice of the Use of Soil Applied Herbicides, Symposium, p. 
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Theory and Practice of the Use of Soil Applied Herbicides: 
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English.
Field Residuals,Toxicity. 
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persistence of atrazine and metribuzin in four soils from 
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English.
Field Residuals,Leaching,Biodegradation/Biotransformation. 
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CA91(19):152737n.
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English.
Field Residuals. 
CA75(7):47695u.
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Field Residuals. 
CA106(21):171034a.
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English.
Biodegradation/Biotransformation,Field Residuals. 
IND 80103963.

Yamada, T., Krasaesindhu, P., Maneechote, G, and Chaiyamart, K., 
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English. 
Field Residuals. 
CA109(l):2408g.

Yen, H. J., 1986, The effect of herbicide residues on sugarcane: 
Tai-wan Tang Yeh Yen Chiu So Yen Chiu Hui Pao, v. 114, p. 
17-25. 
English. 
Field Residuals. 
CA107(l):5907p.

Zemanek, J., Nov 1984, Plant regeneration - a sensitive criterion 
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Sbomik UVTIZ, v. 20, no. 4. 
Czechoslovakian. 
Field Residuals. 
IND 85042114.

Zimdahl, R. L., Gwynn, S. M., and Haufler, K. Z., 1979, The 
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vulgaris): Journal of the American Society of Sugar Beet 
Technology, v. 20, no. 3, p. 297-306. 
English. 
Field Residuals. 
CA92(5):35867q.

Zimdahl, R. L., Martin, P. K., and Henson, M. A., Oct 1983, 
Minimum effective levels and interaction of three herbicides 
with atrazine residues: Journal of the American Society of 
Sugar Beet Technology, v. 22, no. 2, p. 146-154. 
English. 
Field Residuals. 
IND 85030804.
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English.
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CA108(3):17350k.

Glotfelty, D. E., Seiber, J. N., and Liljedahl, L. A., 1987, 
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English.
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CA106(14):107713u.
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English.
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CA96(6):40050e.
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69.
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Atmospheric ObservationsrAnalytical Techniques/Quantification. 
CA75(22):132630p.

Overton, E B., MascarelJa, S. W., McFall, J. A, and Laseter, J. 
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9, no. 10, p. 629-633. 
English.
Atmospheric Observations. 
CA94(16):127010z.

Pawlowski, F., and Kapeluszny, J., 1969, Germination of seeds of 
some crop plants stored in an atmosphere polluted with 
herbicides: Annales Universitatis Mariae Curie-Sklodowska, 
Section E,v. 23, p. 151-160. 
Polish.
Atmospheric Observations. 
CA73(13):65252k.

Pilenkova, I. L, and Yurkova, R. G., 1981, Method for the 
selective determination of Atrazine, Prometryn and Simazine 
in the air during the production of Agelon and Sitrin: 
Gigiena Truda i Professional'nye Zabolevaniya, no. 7, p. SI- 
52.
Russian.
Atmospheric Observations. 
CA96(2):10957p.

Raszyk, J., Knotek, Z., Gajduskova, V., Masck, J., Docckalova, 
R, Willomitzer; X, Wiktora, J., Vodickova, M., Bartos, J., 
and et al., 1986, Physical, chemical and biological 
examination of dust deposition in large pig-fattening houses: 
Veterinary Medicine (Prague), v. 31, no. 4, p. 233-244. 
Czechoslovakian. 
Atmospheric Observations. 
CA105(4):29159f.

Reed, J. C, Chaturvedi, R. K., and Moore, B. L., 1978, 
Incineration of hazardous air pollutants: Proceedings, Annual 
Meetings - Air Pollution Control Association, 71st., v. 5. 
English.
Atmospheric Observations. 
CA92(18):152272c.

Richards, R. P., Kramer, J. W., Baker, D. B., and Krieger, K. A., 
1987, Pesticides in rainwater in the northeastern United 
States: Nature (London), v. 327, no. 6118, p. 129-131. 
English.
Atmospheric Observations. 
CA107(3):19506u.

Romanowski, R. R., Dec 1980, Simulated drift studies with 
herbicides on field-grown tomato alachlor, atrazine, linuron, 
cyanazine, glyphosate: Hortscience, v. 15, no. 6, p. 793-794. 
English.
Atmospheric Observations. 
IND 81019620.

Schairer, L. A, 1983, Mutagenicity of ambient air at selected 
sites in the United States using Tradescantia as a monitor 
NATO Conference Series, v. 1, no. 5A P. 167-90. 
English.
Atmospheric Observations. 
CA98(18):148826t.

Schairer, L. A, Sutkulis, R. C, and Tempel, N. R., 1982, 
Monitoring ambient air for mutagenicity using the higher 
plant Tradescantia: Environmental Science and Research, v. 
25(Genotoxic Eff. Airborne Agents), p. 123-140.
F.ng)ish.
Atmospheric Observations. 
CA97(5):34541v.

Shmidel, E. B., Kalabina, L. L, and Kolomiets, L. N., 1980, 
Highly sensitive method for monitoring the level of toxic 
substances in the air of industrial zones: Neftyanoe 
Khozyaistvo, no. 1, p. 53-57. 
Russian.
Atmospheric ObservationsrAnalytical Techniques/Quantification. 
CA92(22):184965x.

Troflmova, S. L, 1969, Determination of some triazine group 
herbicides in the air Gigiena Primeneniya, Toksikologjya 
Pestitsidov i Klinika Otravlenii, v. 7, p. 636-640. 
Russian.
Atmospheric ObservationsrAnalytical Techniques/Quantification. 
CA76(21):122728h.

Trofimova, S. L, 1969, Novoe v Oblasti Promyshlenno - Sanitarnoi 
Khimu, p. 80-83. 
Russian.
Atmospheric Observations,Analytical Techniques/Quantification. 
CA72(4):15540m.

Wu, T. L., 1981, Atrazine residues in estuarine water and the 
aerial deposition of atrazine into Rhode River, Maryland: 
Water, Air, and Soil Pollution, v. 15, no. 2, p. 173-184. 
English. 
Surfacewater Observations,Atmospheric Observations.
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De Mattia, M., 1987, Potability of water the role of reverse 
osmosis: AES, v. 9, no. 5, p. 18-21. 
Italian.
Observations in Drinking Water. 
CA107(20):183199s.

Fielding, M., Gibson, T. M., James, H. A^ McLoughlin, K., and 
Steel, C P., 1981, Organic micropcllutants in drinking 
water , Medmenham, England, Water Research Center. 
English.
Observations in Drinking Water. 
CA95(20):175226s.

Galassi, S., Gussclla, L., and Sora, S., 1989, Mutagenic 
potential of drinking waters from surface supplies in 
northern Italy: Environmental Toxicology and Chemistry, v. 8, 
no. 2, p. 109-116. 
English.
Toncity.Observations in Drinking Water. 
CA110(14):120804b.

Johnen, B. G., and Iwan, J., 1988, Results and implications from 
monitoring German raw water for residues of a wide range of 
pesticides: Brighton Crop Protection Conference, no. 1, p. 
319-328. 
English.
Analytical Techniques/Quantification, Observations in 
drinking water. 
CA110(13):110103h.

Keith, L. H., Garrison, A. W., Alien, F. R.t Carter, M. H., 
Floyd, T. L^ Pope, J. D., and Thruston, A, D., Jr.,. 1976, 
Identification and Analysis of Organic Pollutants in Water, 
(Chemical Congress of North America), 1st, 1975, p. 329-373. 
English.
Observations in Drinking Water. 
CA86(14):95747m.

Kleopfer, R. D., 1976, Identification and Analysis of Organic 
Pollutants in Water, (Chemical Congress of North America), 
1st, 1975, p, 39*416. 
English.
Observations in Drinking Water. 
CA86(14):95748n.

Mallevialle, J., Bruchet, A.T and Schmitt, E., 1984, Nitrogenous 
organic compounds: identification and significance in 
several French water treatment plants: Proceedings - American 
Water Works Association, Water Quality Technology Conference, 
llth, v. 11, p. 83-96. 
English.
Hydrolysis/Chemical Reactions,Observations in Drinking Water. 
CA102(14):119308w.

McCarthy, E NL, June 1976, National survey of pesticides in 
drinking waterrPB-259 659, Washington, D.C, Environmental 
Protection Agency. 
English. 
Observations in Drinking Water.

Richard, Y., and Brener, L, 1984, Removal of pesticides from 
drinking water with ozone: (slSin(sOS Handbook of ozone 
technology and applications: Boston, Massachusetts, Ann Arbor 
Science, p. 77-97. 
English. 
Observations in Drinking Water.Hydrolysis/Chemical Reactions.

Rizet, M., Blanc, J., Cognet, M., Derons, M., Dorizon, N., and 
Filippi, G., 1984, Quality of water in distribution systems 
and its biological and chemical evolution: Journal Francais 
d'Hydrologie, v. 15, no. 3, p. 207-221. 
French.
Observations in Drinking Water. 
CA103(16):l28643z.

Wehtje, G. R., 1982, Atrazine contamination of water supplies from 
agricultural use in Nebraska, Dissertation submitted in 
partial fulfillment of Ph.D. requirements, University of 
Nebraska, Lincon, NE, USA. 
English.
Observations in Drinking Water. 
CA97(21):176926y.

Winter, H., and Lidner, K., 1987, Drinking water supply from the 
Rhine River after the Sandoz accident: GWF, Gas- Wasserfach: 
Wasser/Abwasser, v. 128, no. 10, p. 525-532. 
German.
Observations in Drinking Water. 
CA108(6):43602p.

Wnuk, M., Kelley, R., Breuer, G., and Johnson, L, 1987, 
Pesticides in water supplies using surface water sources:. 
English.
Observations in Drinking Water. 
CA109(16):134715q.

World Health Organization, and Registration Office Europe, 1987, 
Drinking-water quality: guidelines for selected herbicides: 
Report, EH-27; Order No. PB88-204136,32 p. 
English.
Observations in Drinking Water. 
CA110(10):82105q.
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Adams, R. S. Jr., Crow, S., and Alexander, E. C Jr., 1985, The 
presence of "apparent* atrazine in groundwater of southeast 
Minnesota: Miscellaneous Publications of the University of 
Minnesota Agricultural Experimental Station, p. 160-162. 
English.
Groundwater Observations. 
IND 85025483.

Bern, A., Allievi, C, and Burzi, P., 1983, Atrazine and
molinate residues in underground water of areas subjected to
herbicide treatment: Acqua Aria, no. 3, p. 259-264.
Italian.
Groundwater Observations.
CA99(20):163674f.

Davoli, E, Benfenati, E., Bagnati, R., and Fanelli, R., 1987, 
Analysis of atrazine in underground waters at part per 
trillion levels as an early warning method for contamination 
and for soil distribution studies: Chemosphere, v. 16, no. 7, 
p. 1425-1430. 
English.
Groundwater Observations,Analytical Techniques/ 
Quantification. 
CA107(13):110987n.

Exner, M. E, and Spalding, R. P., 1985, Groundwater
contamination and well construction in southeast Nebraska:
Ground Water, v. 23, no. 1, p. 26-34.
English.
Groundwater Observations.
CA102(16):137384x.

Prank, R., Clegg, B. S., Ripley, B. D., and Braun, H. E, 1987, 
Investigations of pesticide contaminations in rural wells, 
1979-1984, Ontario, Canada: Archives of Environmental 
Contamination and Toxicology, v. 16, no. 1, p. 9-22. 
English.
Groundwater Observations. 
CA106(12):89784m.

Frank, R., Ripley, B. D., Braun, H. E., Clegg, B. S., Johnstoo, 
R., and O'Neill, T. J., 1987, Survey of farm wells for 
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1984: Archives of Environmental Contamination and Toxicology, 
v. 16, no. 1, p. 1-8. 
English.
Groundwater Observations. 
CA106(13):98076j.

Frank, R., Sirons, G. J., and Ripley, B. D., 1979, Herbicide 
contamination and decontamination of weU waters in Ontario, 
Canada. 1969-1978: Pesticide Monitoring Journal, v. 13, no. 
3, p. 120-127. 
English.
Groundwater Observations. 
CA92(17):141784v.

Helling, C S., and Gish, T. J., 1986, Soil characteristics 
affecting pesticide movement into ground water American 
Chemical Society Symposium Series, no. 315, p. 14-38. 
English.
Leaching,Sorption to Soil,Groundwater Observations. 
CA105(15):129452q.

Hrlec, G., 1987, Groundwater pollution by herbicides used on 
railroad tracks: Tehnika (Belgrade), v. 42, no. 11, p. TO9- 
TO11.
Serbo-Croatian. 
Groundwater Observations. 
CA108(17):145398u.

Hurle, K., Giessl, H., and Kirchhoff, J., 1987, Occurrence of 
some selected pesticides in groundwater Schriftenreihe des 
Vereins fuer Wasser, Boden und Lufthygiene, v. 68, no. 
Grundwasserbeeinflussung Pflanzenschutzm., p. 169-190. 
German.
Groundwater Observations. 
CA107(13):111091c.

Isensee, A. R., Helling, C S., Gish, T. J., Kearney, P. C,
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